
AD-AS% BIG DOUGLAS AIRCRAFT CO .LO ACH CA F/4
NUCLEAR BLAST RESPOmS COMPUTER PROGRAM. VOLUME 111. PROGRAN L.--ETC(U)
AUG 61 J A NCOREV, H H CROWN, T P KALNAN dNA00-75-C-0216

UNCLASSFPZIO AFWL-TR-81-32-VOL-3i ummImm.iumIIIIIElllEEElllllEE
EmlEElmlEEllll~llI
EEiiiiillEEEllllEEIl
EiiihEEEEEmlllmEEEEl
EhIIhEEIIIhhhII EIl



11111 jjj2- 111 .
I'o 111112.0-

11111_25 -n A 1.6

MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU (IF TANDAP[S 1E, A



AFWL-TR-81-32, Vol. III AFWL-TR-
81-32

Vol. III

NUCLEAR BLAST RESPONSE COMPUTER
PROGRAM

Volume III of III
Program Listing

J. A. McGrew, et al.

Douglas Aircraft Company
3855 Lakewood Blvd.
Long Beach, CA 90846

August 1981

Final Report

Approved for public release; distribution unlimited.

THIS RESEARCH WAS SPONSORED BY THE DEFENSE NUCLEAR AGENCY UNDER
SUBTASK N99AXAE500, WORK UNIT 04, WORK UNIT TITLE: NUCLEAR BLAST
RESPONSE COMPUTER PROGRAM.

9:L1

AIR FORCE WEAPONS LABORATORY
Air Force Systems Command

Kirtland Air Force Base, NM 87117

81 1,1 02 064



AFWL-TR-81-32

This final report was prepared by the Douglas Aircraft Company, Long Beach,
California under Contracts DNA 001-75-C-0216 and DNA 001-76-C-0346, Job Order
88090340 with the Air Force Weapons Laboratory, Kirtland Air Force Base, New
Mexico. Mr. Alfred L. Sharp (NTYV) was the Laboratory Project Officer-in-Charge.

When Government drawings, specifications, or other data are used for any
purpose other than in connection with a definitely Government-related procure-
ment, the United States Government incurs no responsibility or any obligation
whatsoever. The fact that the Government may have formulated or in any way
supplied the said drawings, specifications, or other data, is not to be
regarded by implication, or otherwise in any manner construed, as licensing
the holder, or any other person or corporation; or conveying any rights or
permission to manufacture, use, or sell any patented invention that may in
any way be related thereto.

This report has been authored by a contractor of the United States
Government. Accordingly, the United States Government retains a nonexclusive,
royalty-free license to publish or reproduce the material contained herein, or
allow others to do so, for the United States Government purposes.

The Public Affairs Office has reviewed this report, and it is releasable
to the National Technical Information Service, where it will be available to
the general public, including foreign nationals.

If your address has changed, if you wish to be removed from our mailing
list, or if your organization no longer employs the addressee, please notify
AFWL/NTYV, Kirtland AFB, NM 87117 to help us maintain a current mailing list.

This report has been reviewed and is Fpproved for publication.

AL ED L. SHARP
Project Officer

FOR THE COMMANDER

KENNEDY B. WILSON NORMAN K. BLOCKER
Lt Colonel, USAF Colonel, USAF
Chief, Environment & Effects Branch Chief, Applied Physics Division

DO NOT RETURN COPIES OF THIS REPORT UNLESS CONTRACTUAL OBLIGATIONS OR NOTICE
ON A SPECIFIC DOCUMENT REQUIRES THAT IT BE RETURNED.

. N4,



UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

. EPORTeUI p .ATREAD INSTRUCTIONS
. PABEFORE COMPLETING FORM

q' ,2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

1/. AFWL R-8I-32 T-!It f I- 3 -A

TYPE OF REPORT &_PERIOD QOME"k&-

DUCLEAR LAST RESPONSE COMPUTER PROGRAM , ,.'-- Vlue 1IpProgram Listingo ia- /e)r; -Y,> . ; L

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) . L-CONTRACT OR GRANT NUMBER(s)

J. A. 4cGrew, H. H. Croxen T. P./Kalman.. D NA-Ol-75-C-O21".ndP.*Giesing \W. P./Rodden DNA 001_76-C-0346'

9. PERFORMING ORGANIZATION NAME AND ADDRESS I0, PROGRAM ELEMENT, PROJECT. TASK

Douglas Aircraft Company AREA & W0K UNIT NUMBERS

3855 Lakewood Blvd. 62601F/88090340
Long Beach, CA 90846

11. CONTROLLING OFFICE NAME AND ADDRESS-.

Air Force Weapons Laboratory (NTYV) / Aug"& U1i
Kirtland Air Force Base, NM 87117 13. NUMBER OF- 6

434 .. "" " -
14. MONITORING AGENCY NAME & ADDRESS(Il different from Controlltn Office) 15. SECURIT CLASS. of ths repot)

Director Unclassified
Defense Nuclear Agency
Washington, DC 20305 s. DECLASSIFICATION DOWNGRADING

SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, it different from Report)

16. SUPPLEMENTARY NOTES

..This..qsearch was sponsored by the Defense Nuclear Agency under Subtask
, N99AXAE500, Work Unit 04, Work Unit Title: Nuclear Blast Response

"-i"i" e-4rogram.
A u " gr.(over)

-- 18..-K E WORDS (Continue on reverse side If necessary and Identify by block number)

Aircraft Structural Response Blast
Mass Modeling Nuclear Vulne,
Aerodynamic Modeling Dynamic Loads
Digital Computer Program
ORust Response

ff- ABSTRACT (Continue on reverse side If necessary and Identify by block numbs. I

The VIBRA-6 computer program is a digital computer program developed to
determine the response of aircraft to nuclear explosions when flying at sub-
sonic speeds. It is similar to the VIBRA-4 program but uses the latest
Doublet-Lattice Method for obtaining subsonic aerodynamic forces for arbitrary
lifting surface-body configurations. The Doublet-Lattice procedure has been
extended to account for the moving blast wave by considering it as a traveling
gust. The nuclear blast representation remains the same as that used in the

FORM ,

DD ,JAN73 1473 UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Data RneIa)



IINCI ASSIFIrn
SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)

18. SUPPLEMENTARY NOTES (Continued)

This report is divided into three volumes: Volume I contains the overall
program descriptions and method of analysis, the input and output data
descriptions, the program operation and a sample problem. Volume II details
the unsteady aerodynamic procedure and Volume III contains the program
l]istings.-

20. ABSTRACT (Continued)

VIBRA-4 program but the method of solution of the equations of motion has
been changed from that of numerical integration of quasi-steady equations of
motion to a Fourier transform procedure to move from frequency domain solu-
tions to time history solutions./ The concept of dynamic core has been
introduced to the program thus removing any restrictions on the size of the
aircraft idealization which can be analyzed.

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGEfWPen Date Entered)



PREFACE

This report was prepared by the Douglas Aircraft Company, Long Beach,

California, under Contract DNA 001-75-C-0216 and documents the subsonic

unsteady aerodynamic module development for the revised VIBRA-6 Nuclear

Blast Response Computer Program. This work was performed under Program

Element NWE D 62704H, Project N99QAXA, Task Area 8500, Work Unit 04 and

was funded by the Defense Nuclear Agency under: RDT & E RMSS Code

B342075464N99QAXAE50004H2590D. Funding of this effort was also supported

by the Air Force Weapons Laboratory under: Program Element 62601F,

Project 8809, Task 03, Work Unit 40.

Inclusive dates of research and development as documented herein were

May 1*975 through June 1977.

Volume I of this report documents the overall program des:riptions

and method of analysis, the input and output data descriptions, the program

operation and a sample problem. Volume II of this report details the

unsteady aerodynamic procedure.

J. A. McGrew was the program technical director for this task. The

technical development was performed by J. P. Giesing and T. P. Kalman with

the assistance of Dr. W. P. Rodden. The programming effort was carried out

by T. P. Kalman and H. H. Croxen.
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